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Abstract  
In this paper, we implement the Elzaki transform method for the solution of delay differential equations 
(DDEs). The method executes the DDEs by implementing its properties on the given DDE. Also, the 
method treats the nonlinear terms with a well posed formula. The method is easy to implement with high 
level of accuracy. Also, restricted transformations, perturbation, linearization or discretization are not 
recognized. The resulting numerical evidences show that the method converges favourably to the 
analytic solution. All computational frameworks are performed with maple 18 software. 
Keywords: Elzaki transforms; Delay differential equation; Approximate solution; Partial derivatives. 
 
1. Introduction 
Delay differential equations appear in numerous applications in science and engineering, for example in bioscience, 
physics, chemistry, population dynamics, etc, and many can be found in [1]. In this paper, the Elzaki transform 
method is used to solve the delay differential equations (DDEs) of the form 
    
   𝑦(𝑛) 𝑡 = 𝑓 𝑡, 𝑦 𝑡 , 𝑦 𝑡 − 𝜏𝑖 … 𝑦 𝑡 − 𝜏𝑖  ,     𝑡 ≥ 0            (1) 
 
𝑦 𝑡 = 𝑔 𝑡 ,    − 𝜏 ≤ 𝑡 ≤ 0 
 
where 𝑔 𝑡  is the initial function, 𝜏𝑖 , 𝑖 > 0, is called the delay or lag function, 𝑓 is a given function with 𝜏𝑖(𝑡) ≤ 𝑡. 
If 𝜏𝑖 > 0 is a constant, it is a constant dependent delay; if 𝜏𝑖(𝑥) ≥ 0 is time dependent, it is time dependent delay 
and if 𝑢(𝜏𝑖(𝑥)) ≥ 0 is state dependent, it is state dependent delay. 
In recent times, there have been keen interests in the solution of DDEs as it appears in the literature. Various 
numerical methods have been formulated and implemented for these particular equations. Popular numerical 
methods for DDEs include, the Adomian decomposition method [2-3], the variation iteration method [4], the 
differential transform method [5], the Runge-Kutta method [6], the Hermite interpolation method [7], the variable 
multistep method [8], the decomposition method [9], the direct block one step method [10], B-spline collocation 
method [11], the direct two and three point one-step block method [12], etc. 
The Elzaki transform method [13-16], which is adopted in this paper is highly effective and reliable. The method 
executes the DDEs by simply implementing its properties on the given DDE. However, the nonlinear terms are 
treated with a well posed formula found in [13]. The initial approximation and recursion formula to compute the 
components 𝑢𝑛+1 𝑥 , 𝑛 ≥ 0, are derived directly in the scheme execution. The approximate solution is written as 
the partial sum of the components 𝑢𝑛+1 𝑥 , 𝑛 ≥ 0 for N, where N is an integer.The method is easy to implement 
with high level of accuracy. Restricted transformations, perturbation, linearization or discretization are not 
welcomed in this method. 
This paper is organized as follows. Basic definitions and notations are presented in section two. The Elzaki 
transform method for the components 𝑛𝑡𝑕 order DDEs are given in section three. Numerical applications of the 
method to linear and nonlinear DDEs are considered in section four. Finally, the conclusion is given in section five. 
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2. Basic Definitions and Notations 
i. Let 𝑓 𝑥  for 𝑥 ≥ 0, then the Elzaki transform ([13-16]) of 𝑓(𝑥) is a function of s defined by 
𝐸 𝑓 𝑥  = 𝑠  𝑓 𝑥 𝑒
−
𝑠
𝑥𝑑𝑥
∞
0
. 
 
ii. The Elzaki transform [13] of DDE derivative is obtained by integration by part. That is, 
 
𝐸 𝑢′ 𝑥  =
1
𝑟
𝑇 𝑟 − 𝑟𝑢(0), 
 
𝐸 𝑢′′ 𝑥  =
1
𝑟2
𝑇 𝑟 − 𝑟𝑢′ 0 − 𝑢(0), 
where 
𝑇𝑛 𝑟 =
𝑇 𝑟 
𝑟𝑛
−  𝑟2−𝑛+𝑚𝑢 𝑚  0 .
𝑛−1
𝑘=0
 
iii. Some of the Elzaki transform properties can be found in the references [13-16], and are given as; 
 
 a. 𝐸 1 = 𝑟2 
b. 𝐸 𝑥𝑛 = 𝑛! 𝑟𝑛+2 
 c.  𝐸−1 𝑟𝑛+2 =
𝑥𝑛
𝑛 !
. 
iv. Standard Elzaki transform for some special functions found in [13] are given below in Table 1. 
 
Table 1: Special functions versus Elzaki transform equivalent 
 
Special Functions Elzaki transform Equivalent 
𝑓(𝑥) 𝐸 𝑓(𝑥) = 𝑇(𝑟) 
𝑥𝛼−1
Γ(α)
, 𝛼 > 0 𝑟
𝛼+1 
𝑥𝑛−1𝑒𝛼𝑥
 n−1 !
, 𝑛 = 1,2, … 
𝑟𝑛+1
(1 − 𝛼𝑟)𝑛
 
𝑠𝑖𝑛𝛼𝑥 𝛼𝑟3
1 + 𝛼2𝑟2
 
𝑐𝑜𝑠𝛼𝑥 𝑟2
1 + 𝛼2𝑟2
 
sinh 𝛼𝑥 𝛼𝑟3
1 − 𝛼2𝑟2
 
cosh 𝛼𝑥 𝛼𝑟2
1 − 𝛼2𝑟2
 
𝑒𝛼𝑥  
−
𝑟2
1 − 𝛼𝑟
 
3.1 Elzaki Transform Method 
Let us consider the general nonlinear ordinary differential equation (ODE) of the form  
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𝑑𝑚 𝑓(𝑥)
𝑑𝑥 𝑚
+ 𝑅𝑓 𝑥 + 𝑁𝑓 𝑥 = 𝐺 𝑥 , 𝑚 = 1,2,3,4, …     (2) 
 
with initial condition 
 𝑑
𝑚−1𝑓(𝑥)
𝑑𝑥𝑚
 
𝑥=0
= 𝑔𝑚−1 𝑥 , 𝑚 = 1,2,3,4, ⋯ 
𝑑𝑚 𝑓(𝑥)
𝑑𝑥 𝑚
 is the derivative of 𝑓 𝑥 of order 𝑚 which is invertible, 𝑁𝑓 𝑥  is the nonlinear term, 𝑅 is a linear operator  
and 𝐺 𝑥  is the source term.  
Applying the Elzaki transform ([13-16]) , we obtain 
 
    𝐸  
𝜕𝑚 𝑓(𝑥)
𝜕𝑥 𝑚
 + 𝐸 𝑅𝑓 𝑥 + 𝑁𝑓(𝑥) = 𝐸 𝐺 𝑥       (3) 
        
By definition (ii), we have that 
 
  𝐸 𝑓(𝑥) =  𝑟2+𝑛
𝑑𝑛 𝑓(0)
𝑑𝑥 𝑛
𝑚−1
𝑛=0 + 𝑟
𝑚𝐸 𝐺 𝑥  − 𝑟𝑚𝐸 𝑅𝑓 𝑥 + 𝑁𝑓(𝑥)        (4) 
     
Applying the Elzaki inverse operator,  𝐸−1on both sides of (4) we obtain 
 
 𝑓(𝑥) = 𝐸−1   𝑟2+𝑛
𝑑𝑛 𝑓(0)
𝑑𝑥 𝑛
𝑚−1
𝑛=0  + 𝐸
−1 𝑟𝑚𝐸 𝐺 𝑥   − 𝐸−1 𝑟𝑚𝐸 𝑅𝑓 𝑥 + 𝑁𝑓(𝑥)  ,  (5) 
                    
where 
 𝑑
𝑚−1𝑓(𝑥)
𝑑𝑥𝑚
 
𝑥=0
= 𝑔𝑚−1 𝑥 , 𝑚 = 1,2,3,4, ⋯ 
 
is the partial derivative of the initial condition . 
By the Elzaki transformed method, equation (5) can be written as 
 
 𝑓𝑛(𝑥)
∞
𝑛=0
= 𝐸−1   𝑟2+𝑛
𝑑𝑛𝑓(0)
𝑑𝑥𝑛
𝑚−1
𝑛=0
 + 𝐸−1 𝑟𝑚𝐸 𝐺 𝑥   − 𝐸−1  𝑟𝑚𝐸  𝑅  𝑓𝑛 𝑥 
∞
𝑛=0
+  𝐴𝑛 𝑥 
∞
𝑛=0
              (6) 
 
where 
 
     𝐴𝑛(𝑥) =  𝑓𝑟(𝑥)𝑓𝑛−𝑟(𝑥)
𝑛
𝑟=0  .            (7) 
 
Comparing both sides of equation (6), we obtain 
 
𝑓0 𝑥 = 𝐸
−1   𝑟2+𝑛
𝑑𝑛𝑓 0 
𝑑𝑥𝑛
𝑚−1
𝑛=0
 + 𝐸−1 𝑟𝑚𝐸 𝐺 𝑥    
 
𝑓1 𝑥 = −𝐸
−1 𝑟𝑚𝐸 𝑅𝑓0 𝑥 + 𝐴0 𝑥    
 
𝑓2 𝑥 = −𝐸
−1 𝑟𝑚𝐸 𝑅𝑓1 𝑥 + 𝐴1 𝑥    
 
⋮ 
 
  𝑓𝑛+1 𝑥 = −𝐸
−1 𝑟𝑚𝐸 𝑅𝑓𝑛 𝑥 + 𝐴𝑛 𝑥   , 𝑚 = 1,2,3,4, ⋯ , 𝑛 ≥ 0               (8) 
 
 
Thus, the approximate solution can be written as 
 
   𝑓 𝑥 =  𝑓𝑛 𝑥 , 𝑎𝑠 𝑁 → ∞.
𝑁
𝑛=0                  (9) 
 
Remark 3.1 
 
In the case of nonlinear problems, equation (6) becomes 
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 𝑓𝑛(𝑥)
∞
𝑛=0
= 𝐸−1   𝑟2+𝑛
𝑑𝑛𝑓(0)
𝑑𝑥𝑛
𝑚−1
𝑛=0
 + 𝐸−1 𝑟𝐸 𝐺 𝑥   − 𝐸−1  𝑟𝐸  𝑅  𝑓𝑛 𝑥 
∞
𝑛=0
+  𝐴𝑛 𝑥 
∞
𝑛=0
  ,    
 
such that by comparison, the components 𝑓𝑛 𝑥  becomes 
 
𝑓0 𝑥 = 𝐸
−1   𝑟2+𝑛
𝑑𝑛𝑓 0 
𝑑𝑥𝑛
𝑚−1
𝑛=0
 + 𝐸−1 𝑟𝐸 𝐺 𝑥    
 
𝑓1 𝑥 = −𝐸
−1 𝑟𝐸 𝑅𝑓0 𝑥 + 𝐴0 𝑥    
 
𝑓2 𝑥 = −𝐸
−1 𝑟𝐸 𝑅𝑓1 𝑥 + 𝐴1 𝑥    
 
⋮ 
 
𝑓𝑛+1 𝑥 = −𝐸
−1 𝑟𝐸 𝑅𝑓𝑛 𝑥 + 𝐴𝑛 𝑥   .   
 
4. Numerical Applications 
In this section, the Elzaki transform method is applied to solve linear and nonlinear DDEs. Numerical results are 
compared with the variation iteration method with He’s polynomials [4] for same problems. 
 
Example 4.1 [4] 
 
Consider the following nonlinear delay differential equation (NDDE) of first order: 
 
    
𝑑𝑓
𝑑𝑥
= 1 − 2𝑓2  
𝑥
2
 , 0 ≤ 𝑥 ≤ 1,          (10) 
 
with the initial condition  
  𝑓  0 = 0.   
The exact solution of the problem is 
 
𝑓 𝑥 = 𝑠𝑖𝑛𝑥 
 
Applying the Elzaki transform on both sides, we have 
 
𝐸  
𝑑𝑓(𝑥)
𝑑𝑥
 = 𝐸 1 − 2𝐸  𝑓2  
𝑥
2
   
 
 
By definition (ii), we have 
 
    𝐸 𝑓 ′(𝑥) = 𝑟2𝑓 0 + 𝐸 1 − 2𝑟𝐸  𝑓2  
𝑥
2
      (11) 
 
Applying the Elzaki inverse operator, 𝐸−1 on both sides of (11) we obtain 
 
    𝑓(𝑥) = 𝐸−1 𝑟3 − 2𝐸−1  𝑟𝐸  𝑓2  
𝑥
2
       (12) 
         
By definition (iiic), we have  𝐸−1 𝑟3 = 𝑥. 
Hence 
 
    𝑓(𝑥) = 𝑥 − 2𝐸−1  𝑟𝐸  𝑓2  
𝑥
2
        (13) 
 
By the Elzaki transform method, equation (13) can be written as 
 
𝑓0 𝑥 = 𝑥, 
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    𝑓𝑛+1 𝑥 = −2𝐸
−1  𝑟𝐸  𝐴𝑛  
𝑥
2
   , 𝑛 ≥ 0,          (14) 
 
where 
𝐴𝑛  
𝑥
2
 =  𝑓𝑟  
𝑥
2
 𝑓𝑛−𝑟  
𝑥
2
 
𝑛
𝑟=0
. 
 
For 𝑛 = 0, we  have: 
𝐴0  
𝑥
2
 =
𝑥2
4
 
which implies that 
 
𝑓1 𝑥 = −2𝐸
−1  𝑟𝐸  
𝑥2
4
  = −𝐸−1 𝑟5 = −
𝑥3
3!
. 
For 𝑛 = 1, we  have:  
 
𝐴1  
𝑥
2
 = −
𝑥4
48
 . 
which implies that 
 
𝑓2 𝑥 =
1
24
𝐸−1 𝑟𝐸 𝑥4  = 𝐸−1 𝑟7 =
𝑥5
5!
. 
 
For 𝑛 = 2, we  have: 
 
𝐴2  
𝑥
2
 =
𝑥6
1440
 . 
 
such that 
 
𝑓3 𝑥 = −
1
720
𝐸−1 𝑟𝐸 𝑥6  = −𝐸−1 𝑟9 = −
𝑥7
7!
. 
 
 
For 𝑛 = 3, we  have: 
 
𝐴3  
𝑥
2
 = −
𝑥8
8064 0
 . 
which gives 
 
𝑓4 𝑥 =
1
40320
𝐸−1 𝑟𝐸 𝑥8  = 𝐸−1 𝑟11 =
𝑥9
9!
. 
 
Therefore the approximate solution is given as 
 
𝑓 𝑥 =  𝑓𝑛 𝑥 
𝑁
𝑛=0
= 𝑓0 𝑥 + 𝑓1 𝑥 + 𝑓2 𝑥 + 𝑓3 𝑥 + ⋯ = 𝑥 −
𝑥3
3!
+
𝑥5
5!
−
𝑥7
7!
+
𝑥9
9!
−  ⋯ = 𝑆𝑖𝑛 𝑥 
𝑓
(
𝑥
)
 It is obvious that for 𝑛 ≥ 0, the approximate solution converges rapidly to the analytic solution. This same result 
was equally obtained in [4] using variation iteration method with He’s polynomials. 
 
 
Example 4.2  [4] 
 
Consider the following nonlinear delay differential equation (NDDE) of third order: 
 
   
𝑑3𝑓(𝑥)
𝑑𝑥 3
= −1 + 2𝑓2  
𝑥
2
 , 0 ≤ 𝑥 ≤ 1,        (15) 
Boson Journal of Modern Physics (BJMP)  
                                                      ISSN: 2454-8413 
 
Volume 3, Issue 1 available at www.scitecresearch.com/journals/index.php/bjmp                                                  216|                                           
 
with the initial condition  
 
𝑓 0 = 0.  𝑓′ 0 = 0,  𝑓′′ 0 = 0. 
 
The exact solution of the problem is 
 
𝑓 𝑥 = −𝑆𝑖𝑛 𝑥. 
 
Applying the Elzaki transform on both sides, we have 
 
𝐸 𝑓 ′′′(𝑥) = −𝐸 1 − 2𝐸  𝑓2  
𝑥
2
   
 
By definition (ii), we have 
 
  𝐸 𝑓 ′′′(𝑥) = 𝑟2𝑓 0 + 𝑟2𝑓 ′ 0 + 𝑟2𝑓 ′′ 0 − 𝑟𝐸 1 − 2𝑟𝐸  𝑓2  
𝑥
2
     (16) 
 
which implies that 
 
 
    𝑓 𝑥 = −𝑥 + 2𝐸  𝑟𝐸  𝑓2  
𝑥
2
        (17) 
 
By the Elzaki transform method, equation (17) can be written as 
 
𝑓0 𝑥 = −𝑥, 
 
    𝑓𝑛+1 𝑥 = 2𝐸
−1  𝑟𝐸  𝐴𝑛  
𝑥
2
   , 𝑛 ≥ 0,          (18) 
 
  
where 
𝐴𝑛  
𝑥
2
 =  𝑓𝑟  
𝑥
2
 𝑓𝑛−𝑟  
𝑥
2
 
𝑛
𝑟=0
. 
 
For 𝑛 = 0, we  have: 
𝐴0  
𝑥
2
 =
𝑥2
4
 
 
Hence 
 
𝑓1 𝑥 = 2𝐸
−1  𝑟𝐸  
𝑥2
4
  = 𝐸−1 𝑟5 =
𝑥3
3!
. 
 
For 𝑛 = 1, we  have: 
𝐴1  
𝑥
2
 = −
𝑥4
48
 . 
 
Thus 
 
𝑓2 𝑥 = −
1
24
𝐸−1 𝑟𝐸 𝑥4  = −𝐸−1 𝑟7 = −
𝑥5
5!
. 
 
The approximate solution then becomes 
 
𝑓 𝑥 =  𝑓𝑛 𝑥 
𝑁
𝑛=0
= 𝑓0 𝑥 + 𝑓1 𝑥 + ⋯ = −𝑥 +
𝑥3
3!
−
𝑥5
5!
+ ⋯ = −  𝑥 −
𝑥3
3!
+
𝑥5
5!
− ⋯  = −𝑆𝑖𝑛 𝑥 
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It is obvious that for 𝑛 ≥ 0, the approximate solution converges rapidly to the analytic solution. This same result 
was equally obtained in  [4] using variation iteration method with He’s polynomials. 
 
Example 4.3 [4] 
 
Consider the following linear delay differential equation (NDDE) of first order: 
 
   
𝑑𝑓 (𝑥)
𝑑𝑥
=
1
2
𝑒
𝑥
2 𝑓  
𝑥
2
 +
1
2
𝑓 𝑥 , 0 ≤ 𝑥 ≤ 1,        (19) 
 
with the initial condition  
𝑓 0 = 1.   
The exact solution of the problem is 
 
𝑓 𝑥 = 𝑒𝑥 . 
 
Applying the Elzaki transform on both sides, we have 
 
𝐸 𝑓 ′(𝑥) =
1
2
𝐸  𝑒0.5𝑥𝑓  
𝑥
2
 + 𝑓(𝑥)  
 
By definition (ii), we have 
 
𝐸 𝑓 ′𝑣(𝑥) = 𝑟2𝑓 0 +
1
2
𝑟𝐸  𝑒0.5𝑥𝑓  
𝑥
2
 + 𝑓(𝑥)  
 
    𝐸 𝑓 ′𝑣(𝑥) = 𝑟2 +
1
2
𝑟𝐸  𝑒0.5𝑥𝑓  
𝑥
2
 + 𝑓(𝑥)      (20) 
 
    𝑓(𝑥) = 1 +
1
2
𝐸−1  𝑟𝐸  𝑒0.5𝑥𝑓  
𝑥
2
 + 𝑓(𝑥)      (21) 
 
By the Elzaki transform method, equation (17) can be written as 
 
𝑓0 𝑥 = 1, 
 
    𝑓𝑛+1 𝑥 =
1
2
𝐸−1  𝑟𝐸  𝑒0.5𝑥𝑓𝑛  
𝑥
2
 + 𝑓𝑛 𝑥   , 𝑛 ≥ 0,    (22) 
 
For 𝑛 = 0, 
 
   𝑓1 𝑥 =
1
2
𝐸−1 𝑟𝐸 𝑒0.5𝑥 + 1  =
1
2
𝐸−1 𝑟𝐸 𝑒0.5𝑥 + 𝑟𝐸 1  .     (23) 
But 
 
𝐸 𝑒0.5𝑥 =
𝑟2
1 − 0.5𝑟
= 𝑟2(1 − 0.5𝑟)−1 = 𝑟2 + 0.5𝑟3 + 0.25𝑟4 + 0.125𝑟5 + ⋯ 
 
Hence, equation (23) can be written as 
 
𝑓1 𝑥 =
1
2
𝐸−1 𝑟3 + 0.5𝑟4 + 0.25𝑟5 + 0.125𝑟6 + ⋯ + 𝑟2 . 
 
By definition (iiic), we have  
 
𝑓1 𝑥 = 𝑥 +
𝑥2
8
+
𝑥3
48
+
𝑥4
384
+  ⋯. 
 
Following the above execution with the help of maple 18 software, we obtain the following approximation for 
𝑛 ≥ 1 
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𝑓2 𝑥 =
3
8
𝑥2 +
13
192
𝑥3 +
13
1024
𝑥4 +  ⋯, 
 
𝑓3 𝑥 =
5
64
𝑥3 +
63
4096
𝑥4 +  ⋯, 
 
⋮ 
 
Thus the approximate becomes 
 
𝑓 𝑥 =  𝑓𝑛 𝑥 
∞
𝑛=0
= 𝑓0 𝑥 + 𝑓1 𝑥 + 𝑓2 𝑥 + 𝑓3 𝑥 + ⋯ = 1 + 𝑥 +
𝑥2
2!
+
𝑥3
3!
+
𝑥4
4!
+
𝑥5
5!
+ ⋯ = 𝑒𝑥  
 
Hence for 𝑛 ≥ 0, the approximate solution converges rapidly to the analytic solution. This was also obtained in  [4] 
using variation iteration method with He’s polynomials. 
. 
5. Conclusion 
The Elzaki transform method has been successively implemented for finding the solution of delay differential 
equations (DDEs). The method converges rapidly to the analytic solution as shown in the examples. Hence, the 
method is accurate and more reliable in seeking the solution of DDEs. 
References 
[1]  Driver R.B. ( 1977). Ordinary and delay differential equations. Springer-Verlag, New York. 
[2] Ogunfiditimi F.O. (2015). Numerical solution of delay differential equations using Adomian decomposition 
method. The International Journal of Engineering and Science, 4(5): 18 - 23. 
[3]  Mohammed, O.H. and Khlaif, A. (2014). Adomian decomposition method for solving delay differential 
equations of fractional order. IOSR Journal of Mathematics, 10(6): 01-05. 
[4]  Mohyud-Din, S.T. and Yildirim, A. (2010).Variational iteration method for delay differential equations using 
He’s polynomials. Z. Naturforch, 65a, 1045-1048. 
[5]  Mirzaee, F. and Latifi, L. (2011). Numerical solution of delay differential equations by differential transform 
method. .J.Sci. I. A. U (JSIAU – Journal of Sciences: Islamic Azad University), 20(78/2): 83-88. 
[6]  Ismail F., Al-Khasawneh, A.R., Lwin, A..S., and Suleiman, M. (2002). Numerical treatment of delay 
differential  equations by Runge-Kutta method using Hermite interpolation. Mathematika, 18(2):79-90. 
[7]  Oberle H.J. and Pesch H.J. (1981). Numerical solution of delay differential equations by Hermite 
interpolation. Numerical Mathematics. 37:235-255. 
[8]  Martin J.A. and Garcia O. (2002). Variable multistage method for higher order delay differential equations. 
Mathematical and Computer Modelling, 36:805-820. 
[9]  Taiwo O.A. and Odetunde O.S. (2010). On the numerical approximation of delay differential equations by 
decomposition method. Asian Journal of Mathematics and Statistics, 3(4):237-243. 
[10]  ajid Z.A.,Nukhtar N.Z. and Suleiman M. (2012). Direct block one step method for solving general second 
order ordinary differential equations. Mathematical Problems in Engineering, Article ID 184253, 17 pages. 
doi:10.1155/2011/184253. 
[11]  Kumar, D. and Kadalbajoo, M.K. (2012).Numerical treatment of singularly perturbed delay differential 
equations using B-spline collocation method on Shishkin. Journal of Numerical Analysis, Industrial and 
Applied Mathematics (JNAIAM), 7(3-4): 73 - 90. 
[12]  Nadzirah R., Zanariah A.M.,Fudziah I., Norazak S., Phang P.S. and Hazwani, M.R. (2013). Solving second 
order delay differential equations by direct two and three point one-step block method. Applied Mathematics 
Sciences, 7(54): 2647-2660. 
[13] Elzaki, T.M. and Ezaki, S.M. (2011). On the Elzaki transform and ordinary differential equation with variable 
coefficients. Advances in Theoretical and Applied Mathematics. 6:41-46. 
[14] Ziane, D. and Cherif, M.H. ( 2015). Resolution of nonlinear partial differential equations by Elzaki 
decomposition method. Journal of Approximation Theory and Applied Mathematics, 5:18-30. 
Boson Journal of Modern Physics (BJMP)  
                                                      ISSN: 2454-8413 
 
Volume 3, Issue 1 available at www.scitecresearch.com/journals/index.php/bjmp                                                  219|                                           
[15] Elzaki, T.M. and Ezaki, S.M. (2011). Application of new transform “ Elzaki transform” to partial differential 
equations. Global Journal of Pure and Applied Mathematics. 7:65-70. 
[16] Elzaki, T.M. (2012). Solution of nonlinear differential equations using mixture of Elzaki transform and 
transform method. International Mathematics Forum, 7(13):631-638. 
 
